Objective: Given the importance of developmental transitions on young adults' lives and the high rates of mental health issues among U.S. college students, first-year college students can be particularly vulnerable to stress and adversity. This pilot study evaluated the effectiveness and feasibility of mindfulness training aiming to promote first-year college students' health and wellbeing. Participants: 109 freshmen were recruited from residential halls (50% Caucasian, 66% female). Data collection was completed in November 2014. Methods: A randomized control trial was conducted utilizing the Learning to BREATHE (L2B) program, a universal mindfulness program adapted to match the developmental tasks of college transition. Results: Participation in the pilot intervention was associated with significant increase in students' life satisfaction, and significant decrease in depression and anxiety. Marginally significant decrease was found for sleep issues and alcohol consequences. Conclusions: Mindfulness-based programs may be an effective strategy to enhance a healthy transition into college.
Introduction
College education aims to strengthen young people's intellectual abilities and prepare them for productive and successful adulthood, however students' high rates of mental health concerns, 1 sleep issues, 2 and excessive drinking 3 undermine the original purpose of college. In particular, the developmental transition of entering college warrants greater understanding since it is characterized by a radical shift in personal responsibilities, a sudden drop in institutional supports, and an abrupt change of social environments. [4] [5] [6] In comparison with other years, freshmen endorse higher levels of ongoing and chronic stress 7, 8 which provides fertile grounds for poor coping strategies, unhealthy relationships, and deteriorating academics. 6 Given the complexity of challenges associated with entering college, effective institutional structures need to be developed to facilitate a healthy and integrated developmental transition to young adulthood. 6, 9, 10 The development of stress-related difficulties and maladaptive coping is of great concern because it further perpetuates distress and mental health problems. A critical issue is the initiation and consequences of frequent binge drinking during the freshman year. 11 Alcohol consequences, which are not solely a result of alcohol consumption but rather an additional construct associated with students' willingness to experience such consequences, augment the risk for long-term negative outcomes. 12 Furthermore, stress and alcohol use are closely linked to poor sleeping habits which further impacts students' academic success and overall wellbeing. 13 To attend to the current issues in the educational system, college education needs to broaden its reach and foster the "development of the 'whole person'" 14(p4) which includes the development of socioemotional competencies as well as academic skills. There is a growing interest in using mindfulness practices to promote college students' personal growth and wellbeing by cultivating awareness and insight. Mindfulness can be conceptualized as a practice of accepting and non-judgmental attitude to the present moment thoughts and feelings 15 which establishes a groundwork for intrapersonal and interpersonal awareness. Specifically, by cultivating non-judgmental attention and caring attitude toward body sensations, thoughts, and emotions, students may learn effective stress management techniques, and emotion regulation skills. Furthermore, students may become better equipped to make healthier choices, develop healthy relationships, and be resilient to face challenges associated with the transition process. 14 The burgeoning literature on mindfulness interventions in the college population has demonstrated a wide array of benefits including stress reduction, 16, 17 greater emotional wellbeing, 18, 19 and improved interpersonal relationships, 20, 21 as well as health-related behaviors, including the promotion of better sleep. 22 A recent review of universal prevention programs for higher education students concluded that skills-oriented programs, in particular mindfulness and cognitive-behavioral strategies, were the most effective. 23 The same was found for stress-targeted interventions for college students where the cognitive/behavioral/mindfulness-based programs consistently showed a positive impact on students' psychosocial wellbeing. 24 Despite the accumulating evidence, there is a lack of research on mindfulness-based trainings targeted to promote the first-year college students' experiences. To date, there are two published studies that have implemented mindfulness-based programs during the first year of college. A quasi-experimental study of 51 students who attended first-year wellness seminar found no group differences in psychosocial adjustment and stress management. 23 Only the post-test data of "self-perceived improvements" were significantly higher in the intervention group. Another quasi-experimental study of 56 students found post-test significant group differences in students' social-emotional adjustment and stress levels in salivary cortisol. 25 However, the study lacked pre-test data, warranting caution in results interpretation. At present, there continues to be a need for high-quality evidence utilizing experimental designs to evaluate the effects of incorporating developmentally tailored mindfulness programs into higher education. 14 The current pilot randomized controlled trial was conducted to evaluate the efficacy and feasibility of an 8-session mindfulness training aiming to promote firstyear college students' health and wellbeing. The pilot study utilized an evidence-based, universal mindfulness program Learning to BREATHE (L2B) that has been shown to improve adolescents' emotion regulation skills and self-perceived sense of well-being. [26] [27] [28] The intention was to use a program originally designed for youth in terms of the language, expectations, and skills development that could be further adapted to the specific needs of first-year college students. The aims of the L2B program are highly relevant to the developmental tasks during the transition to college: learning stress management skills, building the capacity for emotional regulation, strengthening the ability to focus and deliver quality performance, and establishing meaningful social relationships 29, 30 We hypothesized that at the end of the intervention students who participate in the L2B program, in comparison to the wait-list control group, would demonstrate better outcomes in the areas of mental health and wellbeing (depression, anxiety, life satisfaction); intrapersonal awareness (mindfulness, selfcompassion); interpersonal awareness (social connectedness, compassion for others); and health behaviors (sleep, alcohol use).
Methods

Participants
Participants were 109 first-year undergraduate students recruited from a large, public university in Pennsylvania. Recruitment commenced a few days prior to, and in the first 3 weeks of the Fall 2015 academic semester. In collaboration with Residential Life Services and the Honor's College at the institution, potential participants were recruited through recruitment e-mails offering an opportunity to participate in a stress-management mindfulness program. Furthermore, flyers were posted at commonly visited locations and information booths were held at freshmen involvement fair.
Students were considered to be eligible for the study if they were first-year students residing in on-campus residence halls, and at least 18 years of age. The participants were almost all 18 years of age (M D 18.2, SD D .4, range D 18-19) and the majority of the sample were female (66%, 72 females, 37 males). The sample was ethnically diverse with half of the sample identifying as Caucasian (50%), Asian (26%), African American (5%), Hispanic (8%), and mixed (10%). International students comprised 16% of the sample (21 international, 88 domestic). Only 14% of the sample reported attending counseling services or therapy in the previous 6 months. Twentytwo percent reported having some experience with mindfulness or meditation; of those, the majority reported practicing less than once a month.
Procedure
The flow of participants' enrollment, randomization, and analysis is shown in Figure 1 . Students were recruited via emails and flyers and emailed initial screening for eligibility. Eligible students were invited to an in-person informed consent meeting (n D 144). The students who did not show up for consent procedures (n D 35) were dropped and we did not have any further communication with them. Students who completed the informed consent were e-mailed a secure link to access a baseline questionnaire (September 2014). Since we had a predominantly female sample, the sample was stratified by gender and each group was randomized separately (using the https://www.randomizer.org/) to assure balanced number of males and females in the intervention and control group. Participants were randomized to the intervention group (n D 55, n of females D 35, Fall 2014) or to a waitlist control group (n D 54, n of females D 37, Spring 2015) and informed about their assignment by e-mail. A post-test survey was e-mailed to all participants when the intervention was completed (November 2014). Surveys were delivered using the Qualtrics program. Furthermore, half of the students from the intervention and control group were randomly assigned to complete ecological momentary assessments 31 through smartphones. These data are not included in this article and will be reported elsewhere. Small financial compensation was provided for completion of the surveys. To increase responsiveness, payment increased from pre-test ($10) to post-test ($15) and was delivered after the post-test assessment (November 2014). All procedures were approved by the university Institutional Review Board.
Intervention
In collaboration with the L2B program developer (Dr. Broderick), two trained facilitators adapted the program to target the developmental challenges specific to firstyear college students. After every session, facilitators completed a fidelity log focused on delivering all content components. The program was delivered with 99% fidelity. To maximize implementation quality all lessons were videotaped and reviewed by the program developer and two additional fidelity coders who provided weekly feedback about program implementation.
Participants assigned to receive the L2B program in the fall semester were asked to attend a total of 8 sessions over 6 weeks (2 sessions per week for the first 2 weeks and 1 session for each of the remaining 4 weeks). Sessions were held in the evening in the freshman residential halls, with each session lasting approximately 80 minutes. The groups consisted of 20-25 students, with one lead and one assistant facilitator.
The L2B program is structured to gradually cultivate inner strength and empowerment throughout the eight sessions, with core themes associated with each session that are developed around the BREATHE acronym (for details, see 27 ). Goals of the program include enhancing students' emotion regulation skills, introducing simple mindfulness techniques so that students may better manage stressful situations, and facilitating the learning process in a supportive, group environment. To facilitate outside of classroom practice and promote program retention, students were provided with home practice cards (a simple practice associated with the core theme), stickers that reminded them to use mindfulness techniques in response to stress (eg, three mindful breaths), as well as home worksheets with additional mindfulness suggestions. Students were advised to place the handout materials in a visible place that would remind them of their participation in the L2B program and their intention to practice mindfulness skills in daily life. Further, students were provided with a link to access an audio recording of guided meditations (eg, body scan, lovingkindness practice) led by the lead facilitators.
Measures
Depression
The Primary Health Questionnaire (PHQ) 32 is an 8-item screening instrument which assesses depressive symptoms (eg, feeling down, depressed or hopeless) over the previous 2 weeks. The PHQ has demonstrated validity and excellent internal consistency in research on college populations (alpha D .90). 33 In the present sample, Cronbach's alpha was .81 and .87 for the pre-and posttest scores, respectively.
Anxiety
The 7-item Generalized Anxiety Disorder Scale (GAD) 34 was used to assess frequency of experiencing anxietyrelated symptoms in the previous 2 weeks. The GAD has demonstrated internal consistency (alpha D .91) and concurrent validity in college populations. 33 Observed reliabilities for the GAD in the present sample was .87 and .90 for the pre-and post-test scores, respectively.
Satisfaction with life
The satisfaction with life scale (SWL) 35 is a brief, 5-item questionnaire which assesses one's overall cognitive judgment of their life, with a Likert scale from 1 (strongly disagree) to 7 (strongly agree). Sample items include "If I could do my life over, I would change almost nothing" and "I am satisfied with my life." Cronbach's alpha for the SWLS was .88 for the SWL scores at both time points.
Mindfulness
The mindfulness attention awareness scale (MAAS) 36 is a 12-item instrument which captures mindfulness by assessing the frequency of the opposing construct; mindlessness (eg, "It seems I am running on automatic without much awareness of what I am doing"). Participants are asked to rate the extent to which they function mindlessly in daily life, with a Likert scale from 1 (almost never) to 6 (almost always). Eight items with the highest factor loadings were selected for the present study. Observed reliabilities for the MAAS in this sample were .88 and .90, respectively.
Self-compassion
The Self-Compassion Scale (SCS) 37 is a 12-item instrument which assesses one's tendency to address failure and painful emotions with a sense of warmth, kindness, and understanding. Responses are provided on a 5-point Likert scale from 1 (almost never) to 5 (almost always). Cronbach's alpha was .86 across the two time points.
Social connectedness
The Social Connectedness Scale (SCC-R) 38 was used to assess individuals' interpersonal closeness in the social context. From the full measure, 7 items of highest factor loadings were used on a Likert-type scale from 1 (strongly disagree) to 6 (strongly agree), with sample items such as, "Even around people I know, I don't feel that I really belong." The observed reliabilities for the SCC-R in the current sample were .89 for both time points.
Compassion
The Compassion Scale (CS) 39 is a 24-item instrument which captures the degree of awareness, sympathy, and concern for others' suffering. A Likert scale is used from 1 (almost never) to 5 (almost always). The observed reliabilities were .90 and .91, respectively.
Sleep
Subjective sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI). 40 The PSQI is a validated instrument which assessed 7 aspects of sleep: sleep latency, sleep duration, sleep efficiency, sleep disturbances, sleep medication use, daytime dysfunction, and overall sleep quality over the previous month. These component scores (ranging from 0 to 3, with 3 demonstrating greater dysfunction) are summed to yield a total sleep score ranging from 0 to 21, with higher total scores indicating poorer sleep quality.
Alcohol use
To obtain an assessment of peak drinking, participants reported the number of drinks they consumed during an occasion on which they drank the most during the past 30 days. 41 Frequency of getting drunk was assessed with a single item that asked the number of times the respondent got drunk or very high from alcohol use during the past 30 days.
Alcohol consequences
Alcohol-related consequences were obtained using the Young Adult Alcohol Problems Screening Test (YAAPST). 42 Students were asked to indicate the frequency of occurrence for 10 consequences from the YAAPST (eg, hangover, blacking out).
The L2B acceptability questionnaire (LAQ) 43 To evaluate acceptability of the program, students in the intervention group answered 10 questions about their overall experience, practices they learned, and confidence in using mindful skills in the future. The survey included a mix of open-ended, 5-point Likert scale, 0-100 rating, and Yes/No questions.
Data analysis
Prior to data analyses, data were inspected for normality and outliers. To reduce skew and kurtosis found in alcohol measures, a square root transformation 44, 45 was administered to all three assessments of alcohol use and the transformed variables were used in the data analysis. Independent t-tests were computed to assess statistical differences on any baseline differences between the two groups. The two randomly assigned groups did not differ significantly on any baseline psychosocial characteristics. However, in the intervention group, there were significantly higher number of students who attended therapy in the last 6 months (t D 2.73, p < .05). Furthermore, males demonstrated higher mindfulness scores on the MAAS in comparison to females (t D 3.06, p < .05), and males reported lower anxiety in comparison to females on the GAD (t D 2.20, p < .05). To examine intervention effects data were analyzed using Analysis of Covariance (ANCOVA). Separate ANCOVAs were run for each outcome measure using gender, pre-test scores, and therapy-attendance as covariates and the group assignment as predictor. Cohen's d for the intervention group vs. wait-list control group was computed for each outcome measure. 46 All statistical analyses were performed with SPSS Version 21.0 with the alpha level used to determine two-tailed significance p < .05. Given the small sample size, reduced alpha D .10 was considered to indicate noteworthy marginal significance. The analysis was conducted as an intent-to-treat, including all randomized participants. At post-test, there was only 6% of missing data and therefore listwise deletion was utilized to handle missing data.
Results
The attendance of the L2B program was high with over 60% of participants attending at least 6 out of 8 sessions. On average, students attended 5.21 sessions (SD D 2.72). A small portion of students (14%) did not attend any session due to scheduling conflict or personal reasons.
The pre-and post-test unadjusted means are displayed in Table 1 and the adjusted post-test means, ANCOVA results, and effects sizes are displayed in Table 2 . In the domain of mental health and wellbeing, the intervention participants reported significantly lower levels of depression (F (1, 98) In the area of health behaviors, the intervention students reported marginally significant lower levels of sleep issues (F (1, 97) D 3.35, p < .1, d D ¡.53 ) than did the control participants. There were no significant group differences in the frequency of drinking. Alcohol peak, calculated as a number of drinks at a particular occasion, decreased in the expected direction (d D ¡.37), however the result was not significant. Furthermore, there was a marginally significant group difference in the alcohol consequences where the intervention group reported lower count of alcohol-related consequences in comparison with the control group (F (1, 97) 
In terms of the program evaluation, students reported learning a wide variety of new practices and ideas as a result of the program. The three most effective in-class practices were 3 mindful breaths (82%), breath awareness (50%), and mindfulness of emotions (27%). Almost all (98%) students would recommend attending the program to a friend or classmate. Most students found the program useful for (1) stress reduction and stress management (95%), (2) self-regulation skills (52%), and (3) leading a healthier lifestyle (48%). Finally, on a scale of 0-100, students reported mean level of 74.91 (SD D 21.78) confidence in using the skills they learned in 
Comment
Given the national reports of stress-related difficulties and maladaptive behaviors in college students, 1 this pilot randomized controlled study aimed to evaluate the efficacy and feasibility of an evidence-based developmentally adapted mindfulness L2B program with first-year college students. We found that attending a mindfulness program in the first semester of college led to significant improvements in students' life satisfaction, depression, anxiety, sleep issues, and alcohol consequences in comparison with the control group. Indicators of intra-and interpersonal awareness were not impacted by the intervention. In terms of program evaluation, students rated the program highly and would recommend attending the program to their peers.
During the first year of college in particular, students need to develop skills that would reinforce their ability to manage stress-related adversity. It has been documented that the first year of college can be associated with worsened psychological and physical health. 47 We found similar phenomena in the control group as students reported a decline in life satisfaction and mental health, and increase in sleep issues, alcohol use, and consequences across the first semester. However, our pilot intervention findings suggest that through mindfulness training this pattern can be prevented and students' wellbeing can even improve in the first semester.
Mindfulness skills can provide students with a toolset of healthy ways to approach discomfort and challenging experiences associated with entering college. Rather than emotionally reacting, students learn how to regulate their emotions which leads to a sense of empowerment, a positive loop that helps students make healthier decisions. 14 The intervention effects on depression, anxiety, and life satisfaction are particularly important as they play a foundational role in predicting students' success and adjustment, 47 which in turn leads to better long-term adult outcomes. 10 Mindfulness trainings also tend to improve awareness of one's self and others, providing foundation for more compassionate behaviors. 20 In our pilot study, we did not find significant results in either the domain of intrapersonal and interpersonal awareness. Previous studies have discussed the difficulties with measuring mindfulness and compassion because of numerous conceptual and methodological ambiguities. 48, 49 Also, it may be the case that involvement in mindfulness practices can lead one to become initially aware of one's mindlessness in everyday life. In fact, this pilot intervention program had students differentiate between mindful and mindless activities and thus the intervention group was made more aware of when they were not mindful. More intensive assessments such as ecological momentary assessments that are collected closer to the activation time 31 may increase the accuracy of reporting and reveal the underlying dynamics in these outcomes.
Health behaviors in college, such as sleep and alcohol use, have been a target of interventions with moderate success. 50, 51 College students especially struggle with transitioning into sleep due to stress-related rumination, tension, and hyperarousal. 2 However, in mindfulness studies, participants often report having easier time with sleeping because they are able to clear their minds by focusing on breathing and relaxing their bodies. 52 Mindfulness practices, such as body scan when students learn to bring relaxed sense of awareness to different body parts, may more effectively prepare students for a restful sleep. Since quality sleep is associated with better academic outcomes, 53 it represents an important outcome in college intervention research, warranting continued investigation of how sleep is improved through mindfulness practice and its consequences. In terms of alcohol-related outcomes, this is the first intervention that has reported effects on alcohol consequences in a typical college freshman population. Although we did not find significant effects on alcohol use, there was an overall decrease in alcohol use in the intervention group and an increase in the control group. A recent review of alcohol interventions with freshmen found on average weighted mean effect size of .11-.19 for intervention-inactive control studies 51 while we found non-significant d D ¡.37 for alcohol use and marginally significant d D ¡.24 for alcohol consequences suggesting that mindfulness practices may positively affect students' decision-making related to substances. Since alcohol consequences are related to students' willingness to experience the negatives associated with drinking, 3 mindfulness skills may provide students with both the awareness of the negative consequences as well as the tools to make healthier decisions.
Finally, the program evaluation results showed that students found their participation in the program beneficial and meaningful. The high attendance of the program suggests that when students are given an opportunity to learn effective stress management skills they seek it out. In terms of the program format, students also indicated that they would be interested in taking a course like this for credit. In general, universal prevention programs for higher education students are recommended to be presented as routinely offered classes together with increasing campus services aiming at students' psychosocial wellbeing. 54 Our findings suggest that the adapted L2B program which is designed as a universal prevention program could be offered as a part of a freshmen orientation class, as a residential hall program offering with additional incentives, or freestanding 6-week class that is offered only to freshman. Furthermore, we would recommend the possibility that L2B could be added as a prevention effort led by the health and counseling centers to decrease the occurrence of stress-related disorders.
Limitations
Several limitations need to be noted. The small sample was recruited from a large public university in the United States, and thus it is not clear whether these results will generalize to other types of colleges. Liberal arts colleges, community colleges, or universities in other countries represent distinct cultural contexts with different base rates of mental health concerns and stressor and these setting also may provide different types of supports to their students during the first year of college. Furthermore, the lack of an active control group prevents us from isolating the specific effects of the program versus the general benefits of attending a regular group outside of classroom. Self-report measurement may increase social desirability bias and future studies would benefit from including physiological measurement, time-intensive assessments, and second-person objective perspectives on students' lived experiences, such as assessments from family members, friends, or teachers. Students selfselected into the study, creating a potentially biased sample of students more motivated to improve their stress management and mindfulness skills than the general college population. Motivation may be a critical aspect of perceived changes and more research is needed in this area. Another limitation was that the mindfulness program was not incorporated in their course offering, fully relying on students' motivation to attend. This also represents strength of the study because students made time for the program, although it was not required. Finally, the fact that findings are only at post-test does not offer any evidence about the retention of effects and the trajectories of mental health and wellbeing across the whole first year in college. These initial positive findings lead to the need to collect data at several follow-up time points in order to assess if there are lasting effects. This is an area that has not received sufficient attention, 49 especially in college populations.
Conclusions
The first year of college is a particularly fruitful developmental period when mindfulness-based intervention efforts may prevent a decline in mental health and promote students' wellbeing and health behaviors. The entry to college as a transition into young adulthood may be one of the last institutional and educational windows of opportunity to change young people's life course. 55 Successfully moving through the transition of emerging adulthood has a determinant impact on adult success 10 and as a result students' wellbeing is an essential part of universities' public agenda. There is a need for further research on the potential benefits of mindfulness programs in colleges that will include larger sample sizes, long-term follow-ups, and integration with academic material. Although there are some preliminary indications of the potential benefits of mindfulness to foster students' adjustment into college, the evidence must be strengthened before universities are willing to adopt these programs on a wider scale.
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